practitioners consider it desirable to have a more comprehensive description of dyslexia at the behavioural level (Frith, 1997) . For one thing, neurological explanations are unlikely to influence strategies for helping children with dyslexia to improve their performance in school. In addition, it is at the behavioural level that literacy and specific cognitive deficits could be observed as signs or symptoms, or as patterns of reading-related behavioural characteristics. These observed behavioural characteristics might in turn be important indicators that a child is at risk. Thus, information about children's patterns of behavioural characteristics is potentially useful for improving methods for screening or early identification and subsequent treatment, for raising new questions to be pursued in future research, and for arriving at a more comprehensive explanation of dyslexia.
Over the years, researchers and practitioners have accumulated considerable experience in the use of behaviour checklists to assess children suffering from diverse disorders (see Mash & Wolfe, 2002; Wagner, 2003) . Most of these behaviour checklists are global or broad-spectrum rating scales that ask parents and teachers to rate the presence of a wide variety of child behaviours, or the frequency and intensity of these behaviours. Other behaviour checklists are problem-focused rating scales that focus on children's specific disorders or particular areas of functioning (for example. Mash & Terdal, 1997) . Exemplary global comprehensive systems are the Achenbach System of Empirically Based Assessment, which includes the Child Behaviour Checklist and the Teacher's Report Form (see Achenbach & Rescorla, 2001a , 2001b , and the Behaviour Assessment System for Children, which includes Parent Rating Scales and Teacher Rating Scales (see Reynolds & Kamphaus, 1992) . Both global assessment systems have demonstrated that valuable information can be provided about parents' and teachers' perceptions of children's behaviours as well as children's strengths and weaknesses, as parents and teachers interact with children in different surroundings and circumstances.
Apart from the global behaviour checklists, there is also a variety of more specific behaviour checklists, but those that focus specifically on dyslexia are few in number. For example, the Myklebust Pupil Rating Scale (see Margolis, Sheridan, & Lemanowicz, 1981) and the Windward Rating Scale (see Hamada & Tomikawa, 1986 ) are rather broadband instruments that aim to screen for students with learning difficulties. On the other hand, the Dyslexia Screening Instrument (Coon, Waguespack, & Polk, 1994) , which consists of 33 statements, is more specific with respect to screening for children who exhibit behaviours related to reading, spelling, writing, or language processing difficulties.
The development of a behaviour checklist to screen for children with dyslexia has been particularly appealing in Hong Kong, where parents and teachers have become increasingly aware and concerned in recent years that Chinese children with dyslexia might be under-identified and therefore unserved in schools in the local education system. This concern arises from an increased conceptual understanding of dyslexia, which is contradicted by an unexpected low incidence rate of dyslexia each year, the rate of less than 1 % being much lower than would be expected from figures reported around the world (see Ho, Chan, Tsang, & Lee, 2000b; Salter & Smythe, 1997) .
There are obviously many reasons that might account for the misleadingly low incidence of dyslexia and the associated problem of under-identification in Hong Kong. Perhaps one major reason is the lack of appropriate instruments and assessment procedures for the identification of children with dyslexia. Until recently, suspected cases of dyslexia were referred to government educational psychologists for special services provision. The assessment process typically involved a full IQ assessment using the Hong Kong Wechsler Intelligence Scale for Children (HK-WISC; Psychological Corporation, 1981) , and informal tests assembled to assess word copying, word matching, and word reading, and the Bender-Gestalt Test (Bender, 1946) . On the basis of these test results, and perhaps additional information from educational history, sample scripts of homework, dictation, and free writing, the educational psychologist would exercise his or her clinical judgement to decide whether the child being assessed could be classified as dyslexic. However, prior to the referral for assessment by educational psychologists, schoolteachers and parents also had to exercise their subjective judgement by relying on observation of behavioural manifestations of cognitive deficits and performance in reading and dictation. Increasingly, this process of observation, referral, and identification was deemed to be somewhat unsatisfactory, as case definition and the criteria for identification were based more on clinical experience than on empirical support, and there were no specific guidelines for behaviour observation.
With the development of the Hong Kong Test of Specific Learning Difficulties in Reading and Writing (HKT-SpLDj Ho et al., 2000b) , which assesses multiple cognitive deficits in Cantonese-speaking Chinese children with dyslexia in Hong Kong (Ho, Chan, Tsang, & Lee, 2002a) , the procedures and criteria of identification have undergone important changes. Although IQ assessment is still desirable to rule out mental retardation, the focus is on assessing students' literacy skills and cognitive deficits in phonological awareness, phonological memory, rapid naming, and orthographic knowledge using a battery of tests which yield scores to determine whether the respondent meets the criteria of dyslexia.
While psychologists' assessment of children with dyslexia using the HKT-SpLD yields profiles of literacy and cognitive skills or deficits for more accurate case identification that will in turn lead to more appropriate interventions based on these specific cognitive deficits, the full diagnostic assessment is typically a costly and timeconsuming process. Thus, it is believed that prior to a full assessment, brief and efficient screening should help streamline the identification procedure. Since teachers in daily interaction with children are well placed to notice students' reading-related behavioural characteristics, it is further believed that teachers' ratings based on a checklist of students' behaviours related to reading and writing will allow teachers to determine whether to refer students for a full assessment by psychologists. With this view, the Hong Kong Specific Learning Difficulties Behaviour Checklist (HKSLDBC) was developed to cover 12 areas of student reading-related behavioural characteristics for dyslexia screening (Ho et al., 2000a; Ho, Chan, Tsang, & Lee, 2002b) . The initial item pool consisted of more than 70 items written after a review of available behaviour checklists (for example, the Dyslexia Screening Instrument) and consultation with experienced frontline teachers teaching children with dyslexia in Hong Kong. The final checklist consists of 65 items grouped in 12 areas representing 65 reading-related behavioural characteristics. Each of these items was found to be able to distinguish statistically a sample of 177 children with dyslexia from a sample of 176 children without dyslexia, the diagnostic decision being made using judgement based on clinical experience and results of informal tests assembled for the purpose of dyslexia case identification (see Ho et al., 2000a) . While teachers' ratings using HKSLDBC yield a profile of scores on reading-related behavioural characteristics, the decision rule suggested for selecting children as probable cases for further assessment was based on counting the number of behavioural characteristics defined as salient. This procedure might be convenient for teachers, but might bias against underrepresented areas of behavioural characteristics, that is, areas with comparatively smaller number of items in the checklist. Thus, further studies need to be conducted to generate more rigorous decision rules based on scores of behavioural characteristics on the HKSLDBC, and to integrate the sequential administration of the two instruments (for example, the HKSLDBC for screening and the HKT-SpLD for case identification) into a more efficient identification procedure.
Based on the above, the present study aimed to provide data to test the use of the HKSLDBC as a teacher screening tool for Chinese children with dyslexia. Specifically, this study was concerned with: providing evidence to support the construct validity of the 12 areas of reading-related behavioural characteristics assessed in the HKSLDBC; contrasting the profiles of reading-related behavioural characteristics between children with dyslexia and children without dyslexia defined on the basis of scores on the HKT-SpLD; and generating and suggesting an optimal cut-off score for probable dyslexia case-noncase classification based on teachers' ratings on the HKSLDBC.
Method

Participants and Procedures
In this study, data were collected from teachers and students in primary schools in Hong Kong. First, primary school teachers were asked to participate voluntarily in a project of which this study formed a small component. These teachers were then asked to nominate students whom they judged to be poor readers, and complete their ratings on these students using the 65-item HKSLDBC (see Table 1 for the behavioural characteristics being rated). The only exclusionary criterion was not to nominate Chinese children who immigrated to Hong Kong in the previous year from mainland China because of their possibly different educational opportunities and dialects. All nominated students were then referred to government psychologists for IQ assessment using either the HK-WISC (Psychological Corporation, 1981) or Raven's Standard Progressive Matrices (SPM; Hong Kong Education Department, 1986; Raven, Raven, & Court, 1998) . Students who scored below average for intelligence (HK-WISC score below 80 or SPM score below 85) were excluded on the assumption that their reading problems might arise mainly from their generally low intellectual functioning. To obtain teachers' ratings on average readers, a second group of primary school teachers whose students had served as participants in another research project that studied average readers with average intelligence were also recruited. These teachers were also asked to complete ratings on the reading-related behavioural characteristics of these average readers using the HKSLDBC.
Second, these two groups of students who had been rated by teachers using the HKSLDBC were invited for individual assessment using the HKT-SpLD to determine whether they met the criteria of dyslexia as specified in the HKT-SpLD. Thus, teachers' rating data on the HKSLDBC and students' performance data on the HKT-SpLD were obtained for 251 primary students (187 boys and 63 girls, with one student having missing data on gender) aged between 6^ and 12^ years (M=99.92 months, 5D=14.59). Of these students, 64% were from Grades 1 and 2, with the remaining 36% from Grades 3 to 6.
Measures
The HKSLDBC is a 65-item checklist of student reading-related behavioural characteristics that can be observed in the classroom by teachers. These behavioural characteristics fall into 12 areas that include general performance, reading, dictation, writing, mathematics, language, memory, concentration, sequencing ability, motor co-ordination, spatial orientation, and social/emotional adjustment. In completing the checklist, teachers indicate their observation of the frequency of occurrence of each of the behaviours using a five-point scale ranging from 1 (never observed) to 5 (often observed).
The HKT-SpLD is a battery of 12 tests to be administered individually to students. Specifically, the battery includes three literacy tests (Chinese word reading, one minute reading, Chinese word dictation), one rapid naming test (digit rapid naming), two phonological awareness tests (rhyme detection, onset detection), three phonological memory tests (word repetition I, nonword repetition, word repetition II), and three orthographic knowledge tests (light-left reversal, lexical decision, radical position). The 12 tests yield 12 separate initial scores, which were combined to yield five composite scores on the domains of literacy, phonological awareness, phonological memory, rapid naming, and orthographic laiowledge. Cut-off scores of 7 were used on these composite scores (normative standard M-IO, SD-3). Students scoring 7 or below on the literacy domain and on one or more of the cognitive skill domains can be classified as meeting the criteria of dyslexia.
Results
Hie 12 Areas of Reading-Related Behavioural Characteristics
Since teachers' ratings on the 65 items of the HKSLDBC could be scored into 12 scales, it was of interest to test whether student reading-related behavioural characteristics did co-occur in correspondence with these 12 areas as specified in the HKSLDBC. Consequently, a maximum likelihood confirmatory factor analysis (LISREL 8; Joreskog & Sorbom, 1993) was first performed on the rating data of the 251 target students. Since the model would be rejected by the chi-square statistic at a conventional alpha level if a large enough sample was used, and accepted if a small enough sample was used (Browne & Cudeck, 1993) , a number of goodness of fit or lack of fit indices were employed to help evaluate the 12-dimensional model (Bentler, 1989; Joreskog & Sorbom, 1993) . Thus, apart from the chi-square statistic, a number of indices were used. These indices were the root mean squared error of approximation (RMSEA), the root mean square residual (RMSR), the goodness of fit and the adjusted goodness of fit indices (GFI and AGFI), the non-normed fit index (NNFI), and the comparative fit index (CFI RMR=.184, GFI=.627, AGFI=.59O, NNFI=.8OO, and CFI=.813]. The correlatioti between pairs of these factors was substantial, ranging from r=.2O to r=.91, the most highly correlated dimensions (r=.86 to r=.91) being those defined by behavioural characteristics in reading, dictation, and writing. Table 1 summarises the completely standardised 12-factor solution by confirmatory factor analysis. Table 2 summarises the means of teachers' ratings of students' reading-related behavioural characteristics scored into the 12 scales, and the internal consistencies of the 12 scales. It can be seen that the internal consistencies (Cronbach's alphas) of the 12 scales were reasonably high, ranging from .73 to .96, despite the small number of items in each scale, lending support to the construct validity of these 12 scales. The 12 scales correlated substantially and significantly with each other (r=.22 to r=.86, p < .001), the highest correlations being those associated with reading, writing, and dictation. The mean scale scores indicated that students were observed to have more problems with writing, concentration, reading, and dictation, and fewer problems with spatial orientation and motor co-ordination. Support for students having different manifestations of reading-related behavioural characteristics in specific areas could be gleaned from one-way within-subjects analysis of variance (ANOVA), treating the 12 scale scores as dependent measures. The results indicated that tbe overall differences among the 12 scores were significant [Wilks' A=0.28, F(ll, 240)=57.55, p < .001, rf=.73]. Follow-up paired i-tests on all 66 possible pairs of scores indicated that all except 13 pairs were significantly different after controlling for family-wise error rate across the 66 tests using the Bonferroni procedure, with tvalues evaluated at .05/66 or .0007 level of significance. In general, the nonsignificant differences were among scores on reading, writing, dictation, and concentration, among scores on language, memory, and general performance, and among scores on mathematics, sequential ability, and social/emotional adjustment.
The 251 students also completed the HKT-SpLD. Based on their scores, their deficits in literacy skills, phonological awareness, phonological memory, rapid naming, and orthographic knowledge could be identified using the cut-off scores of 7 or less as specified in the HKT-SpLD (Ho et al., 2000b) . Accordingly, for this sample of 251 students, 64% might have deficits in literacy skills, 48% in rapid naming, 43% in orthographic knowledge, 36% in phonological awareness, and 28% in phonological memory. Since students might have multiple deficits, a distinction was made between deficits in literacy skills and deficits in cognitive skills encompassing phonological awareness, phonological memory, rapid naming, and orthographic knowledge. The results indicated that 22% of the students were free from both literacy and cognitive deficits, 4% had literacy deficits only, 14% had cognitive deficits only, and 64% had literacy and one or more cognitive deficits. Thus, based on the case-noncase classification criterion specified in the HKT-SpLD, for children with deficits in literacy skills and in one or more cognitive skills, 64% of the 251 students could be classified as dyslexic.
To explore whether teachers observed different profiles of reading-related behavioural characteristics for children with and without dyslexia as defined by HKT-SpLD scores, the two groups of children were compared on their 12 HKSLDBC scores. Since teacher ratings might be affected by the target students' gender and age, gender and age group were included as grouping variables in addition to the case-noncase dichotomy. Specifically, a 2 X 2 X 2 MANOVA was conducted, using caseness, gender (187 boys and 63 girls), and age group (median split 8 years; 8 years or less, n=l33; above 8 years, w=l 17) as grouping variables, and the 12 HKSLDBC scores as dependent variables. The results indicated that the overall main effect of caseness was significant [Wilks' A=0.73, F(12, 231)=7.09, p < .001, ri2=.27], the overall main effect of age group was also significant [Wilks' A=0.88, F(12, 231)=2.60, p < .005, ri2=.l2], and the overall effect of the gendercaseness interaction was also significant [Wilks' A=0.91, F(12, 231)=1.82, p < .05, Subsequent univariate ANOVAs were conducted separately on the 12 scores as follow-up analyses of the significant overall main effects of caseness and age group, and the significant overall gender-caseness interaction effect. Using the Bonferroni procedure, each ANOVA was tested at the significance level of .05/12 or .004 for the three sets of ANOVAs. For the main effect of caseness, scores for children with and without dyslexia were significantly different on 10 of the 12 areas, the two exception areas being motor co-ordination and social/emotional adjustment, indicating that teachers observed significantly more reading-related behavioural characteristics in those 10 areas for children with dyslexia. For the main effect of age group, the only significant ANOVA was the age group difference on difficulties in writing [F(l, 242)=13.24, p < .001], with a relatively small effect size of r|2=.O5, indicating that teachers observed that older children (M=4.16, 5^=0.91) tended to have significantly more writing difficulties than did younger children (Af=3.36, SD=l.l6). For Note. Case-noncase classification is based on the criteria using scores of the Hong Kong Test of Specific Learning Difficulties in Reading and Writing (Ho et at., 2000b the gender-caseness interaction effect, none of the ANOVAs was significant. Table 3 summarises the results of the analysis contrasting scores of children with and without dyslexia.
Since 10 of the 12 scores (excluding motor co-ordination and social/emotional adjustment) were found to be discriminating, a discriminant function analysis was conducted using these 10 scores to predict membership in the dyslexic group. The overall results were significant [Wilks' A=0.57, Z^(IO, n=251)=136.18, p < .001], indicating that the 10 scores differentiated children with dyslexia from those without dyslexia. Specifically, based on the correlation coefficients of the scores with the discriminant function as well as the standardised weights, reading, writing, dictation, mathematics, and concentration demonstrated a stronger relationship with the discriminant function while spatial orientation and general performance showed a weaker relationship. The means of the two groups on the discriminant function were consistent with this interpretation. The dyslexic group had the higher mean score {M-.71) than that of the nondyslexic group (Af=-1.04). With prior probabilities based on group sizes for classification, the discriminant function correctly classified 82% of the 251 students. Assessing how well the classification procedure would predict in a new sample, a correct classification rate of 80% was achieved using the leave-one-out technique (classifying each case by the function derived from all cases Note. Sensitivity is a measure of the ability to call positive (a case) those who are children with dyslexia. Specificity is a measure of the ability to call negative (a noncase) those who are children without dyslexia. False negative is a child with dyslexia but is declared to be one without dyslexia. False positive is a child without dyslexia but is declared to be one with dyslexia.
Other than that case). To take into account chance agreement, a kappa coefficient was computed and the value of .61 (p < .001) indicated moderately accurate prediction.
Screening for Dyslexia
Given that 10 of the 12 scales of the HKSLDBC could predict with moderate accuracy schoolchildren's membership in the dyslexic group in the sample of this study, it appeared appropriate to consider aggregating the 10 scores by unit weighting to yield a summary measure or index that could be applied by teachers to screen for children with dyslexia in the school setting. This summary score was found to be significantly different for the dyslexic group (Af=34.24, 5D=6.29) and the nondyslexic group [M=24.33, SD=7.97; t (182)=-10.52, p < .001], the r-value being computed without assuming equal variances of the two groups.
To effect a simple decision rule for probable dyslexia case-noncase classification for further follow-up assessment, a cut-off score was sought using ROC curve analysis, plotting sensitivity (correct identification of children with dyslexia as cases) against false positives (incorrect identification of children without dyslexia as cases), both variables being in percentages. Table 4 summarises the relevant results of the analysis. It can be seen that using a cut-off score of 26, that is, regarding a child with ratings above 26 as positive or a probable case, a reasonably good sensitivity of 90% could be achieved with false positives maintained at 36%. This cut-off would result in somewhat lower specificity in correctly identifying children without dyslexia as noncases. Based on this sample of 251 students, this cut-off score yielded a correct classification rate of 79% and the kappa coefficient achieved a value of .56 (p < .001), indicating moderately accurate prediction.
Discussion
For those teaching students with dyslexia, the general concern is how best to devise effective learning programs to address these children's specific needs, with a realisation that failure to identify these children and to recognise their needs may lead to severe problems for them in school and in later life (see, for example, Reid, 1998) . In this regard, treating children with dyslexia within the framework of mainstream schooling appears necessary. Consequently, the use of classroom-based behaviour checklists like the HKSLDBC could assume a major role in the screening for dyslexia by teachers in Hong Kong.
This study provided data to demonstrate the viability of describing children with dyslexia using the 12 areas of reading-related behavioural characteristics in the HKSLDBC. The results of both the confirmatory factor analysis and the internal consistency analysis on teachers' ratings lent support to the construct validity of the 12 areas of reading-related behavioural characteristics. In general, children with dyslexia had significantly elevated scores on at least 10 of the 12 areas, in writing, reading, dictation, concentration, language, memory, mathematics, sequential ability, spatial orientation, and general performance, as compared with children without dyslexia. Thus, these findings provided support for the use of these 10 areas of reading-related behavioural characteristics in differentiating children with dyslexia from those without dyslexia, and for the use of the HKSLDBC as a brief first-stage screening measure for dyslexia that teachers could employ in their classrooms.
Specifically, based on the 10 relevant scores of the HKSLDBC, a summary score could be computed for each child. Comparing this summary score to a suggested cutoff score would provide information for teachers making the decision to refer children for more comprehensive assessment by educational psychologists who are already over-committed in practice in Hong Kong.
In summary, the present findings provide some initial evidence to substantiate the use of the HKSLDBC by teachers as a first-stage instrument to screen for children with probable cases of dyslexia, who can be referred for further assessment. In addition, based on the findings, suggestions have been made as to how such information may be organised in terms of a suggested cut-off score for teachers to effect a simple decision for second-stage assessment on literacy and cognitive deficits using the HKT-SpLD by educational psychologists. However, a cautionary note is also in order. The present suggested cut-off score was based on the assumption that one would like to achieve a high sensitivity, that is, missing very few true positives or probable cases, at the expense of allowing more false positives to be further assessed. If cost-effectiveness becomes an issue, especially when screening a large population of children, one could minimise the number of false positives while maintaining reasonably high sensitivity using a higher cut-off score.
The need for replication of this study with a larger population of students should be emphasised, in order to research whether the suggested cut-off is an optimal cut-off for different populations of students.
